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2-(acryloyloxy)ethyl cholate (CAE
Synthesis of CTA's 1 to 3
Synthesis of CTA-2.
Step 1: Synthesis of bromide precursor. Glycerol ethoxylate (4 g, 0.004 mol) was dissolved in dry THF (45 mL) and pyridine was then added (1.105 g, 0.014 mol). This solution was ice-cooled and 2-bromopropionyl bromide (1.46 mL, 0.014 mol in 5 mL of dry THF) was added dropwise. After complete addition, the mixture reaction was maintained in ice for 1 h. The solution was stirred at room temperature overnight. The amine salt formed was filtered off and the filtrated was concentrated under reduced pressure. Next, the product was dissolved in 50 mL of CH2Cl2 and HCl (30 mL, 0.01 M) was added to the solution (X3). Next, NaHCO3 (30 mL, 0.01 M). The reaction mixture was dried with Na2SO4. After evaporation of solvent under reduced pressure, the bromide precursor of CTA-2 was purified using column chromatography on silica gel (CH2Cl2:CH3OH, 4:1). 2.5 g of yellowish liquid was obtained.
Step 2: Dodecanethiol (0.86 g, 4.26 mmol) was dissolved in THF (15 mL) and triethylamine (0.32 g, 4.26 mmol) was added to the reaction mixture. After 10 min, CS2
was added dropwise (0.61 mL, 4.26 mmol). Next, the bromide trifunctional precursor was added to the yellow solution (1.5 g, 1.065 mmol) and stirred overnight at room temperature. After remove the amine salt, the yellow filtrated was evaporate under reduced pressure. Finally, the trithiocarbonate was purified using column chromatography on silica gel (CH2Cl2:CH3OH, 5:1). 2.5 g of yellow oil thick was obtained.
Note: The synthesis of CTA 1 and 3 was following this methodology but using poly(ethylene glycol) (2000 g/mol) and PERT respectively, for the synthesis of the brominate precursors. Fig. S13 ). Rf = 0.72 (hexanes:CH2Cl2 1:1).
Synthesis of macroCTA's (polymerization of PCAE using the CTA's 1 to 3 by RAFT)
Synthesis of macroCTA-1 or PCAE3-b-PEG45-b-PCAE3
CTA-1 (162 mg, 0.06 mmol), CAE (0.45 g, 0.888 mmol) and AIBN (2 mg, 0.012 mmol)
were dissolved in 2 mL of DMF. The ratio between CAE/CTA-1/AIBN =74/5/1. The solution was de-oxygenated by bubbling nitrogen for 20 min at room temperature. Then, the flask was placed in an oil bath preheated at 68 o C. After 5 h, the polymerization was stopped by cooling to room temperature. The polymerization yield was obtained gravimetrically by adding a three-fold excess of diethyl ether. The polymer was obtained as a yellowish thick liquid (65%); Mn NMR= [(I18'/3 (506.68 g/mol)If2] + 2000 g/mol + 698 g/mol= 5,502 g/mol; DPPCAE= 6; Mn,GPC=6,036 g/mol, Ð=1.10 (Table 1) . Synthesis of (GE7-b-PCAE4)3 or macroCTA-2 CTA-2 (370 mg, 0.181 mmol), CAE (1.3 g, 2.57 mmol) and AIBN (6 mg, 0.036 mmol)
were dissolved in 4 mL of DMF. The ratio between CAE/CTA-1/AIBN = 71/5/1. The solution was de-oxygenated by bubbling nitrogen for 20 min at room temperature. Then, the flask was placed in an oil bath preheated at 68 o C. After 2 h, the polymerization was stopped by cooling to room temperature. The polymerization yield was obtained gravimetrically by adding a three-fold excess of diethyl ether. Fig. S15 ). Figure S15 . 1 H-NMR (400 MHz) spectrum of macroCTA-2 in CDCl3.
Synthesis of (PCAE2)4 or macroCTA-3 CTA-3 (176 mg, 0.120 mmol), CAE (1.0 g, 1.97 mmol) and AIBN (4 mg, 0.024 mmol)
were dispersed in 3.5 mL of DMF. The ratio between CAE/CTA-3/AIBN = 80/5/1. (Note:
the CTA-3 is only partially soluble in DMF, but at 68 o C become part of the solution in the first 3 min). The solution was de-oxygenated by bubbling nitrogen for 20 min at room temperature. Then, the flask was placed in an oil bath preheated at 68 o C. After 1.5 h, the polymerization was stopped by cooling to room temperature. The polymerization yield was obtained gravimetrically by adding a three-fold excess of diethyl ether. . S16 ). Chain extension polymerization of NIPAM with or without acrylic acid in presence of the macroCTA's (Table 2) As a representative example, the procedure is described for (PCAE2-b-PNIPAM93-co-PAAc2%)4 copolymer (Table 2) : macroCTA-3 (0.064 g, 0.0126 mmol), NIPAM (0.49 g, 4.33 mmol), acrylic acid (0.006 g, 0.0884 mmol), and AIBN (0.36 mg, 0.0022 mmol) were dissolved in 2.5 mL of DMF. The oxygen was removed purged with nitrogen for 15 min.
The mixture was heated in an oil bath at 68 o C for 6 h. The polymerization was obtained by adding a three-fold excess of diethyl ether. (PCAE-b-PNIPAM-co-PAAc2%)4 copolymer product was obtained as a yellowish solid with 73% conv. Table 2 , Mn,GPC=49,800 g/mol, Ð=1.28. 
